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With the exception of the special case of exposure of the human
thyroid to 131I, discussed in Chapter 5, long-term biological effects of in-
ternally deposited low-LET-emitting radionuclides have not been observed
in human populations. Estimations of the potential health risks of such
radionuclides must be sought by other means. To provide such data, a
large number of life-span studies on the effects of radionuclides have been
conducted in laboratory animals. Major studies currently in progress in-
clude those examining the effects of inhaled 239PuO2 in baboons (Me88),
inhaled 238PuO2 or 239PuO2 in dogs (Pa86, Mc86), inhaled 239Pu(NO3)4
in dogs (Pa86), inhaled fission products (90Sr, 144Ce, 137Cs, 91Y, and 90Y)
in relatively soluble or insoluble forms in dogs (Mc86), injected 226Ra in
dogs (Go86), and intravenously injected 239Pu, 226Ra, 228Th, 228Ra, and
90Sr in dogs (Wr86). Comparative life-span studies involving large numbers
of rats exposed to low doses of high- or low-LET radiation include stud-
ies of inhaled 239PuO2 (Sa88), inhaled 144CeO2 (Lu87a) and thoracic or
whole-body x-irradiation (Lu87b). These studies should provide a critical
link between observations on laboratory animals and existing human data.

It is expected that such studies, many of which are currently nearing
completion (Th86), will contribute to our understanding of the relative
importance of possible risk modifiers such as dose, dose rate, nonuniformity
of dose distribution, species, age, health status, and exposure to other
carcinogenic agents in combination with radiation.

USE OF ANIMAL STUDIES

Observations on the biological effects of ionizing radiation began to
be made soon after the discovery of x rays in 1895. Already in 1896, there
were reports of dermatitis and alopecia in those experimenting with x-ray
generators (Fu54). By 1902-1903, the first reports had appeared describing
skin carcinomas on the hands of radiologists, and less than a decade later,
sarcomas had been induced in rats by repeated exposure to irradiation
(Fu54). In 1906, from studies of radiation effects on the testes of goats,
J. Bergonie and L. Tribondeau formulated their well-known generalization
that:

X-rays are more effective on cells which have a greater reproductive activity; the
effectiveness is greater on those cells which have a longer dividing future ahead,
on those cells the morphology and function of which is least fixed (Translation
by G.H. Fletcher, Be06).

Two decades later, H. J. Muller reported the mutagenic effects of
radiation on the germ cells ofDrosophila melanogaster (Mu28). During the
1920s congenital abnormalities were recognized in children whose mothers
had been irradiated while they were pregnant (Go29), and in the following
decades radiation teratogenesis was widely investigated in mice and rats